The clinical features of 12 children who incurred non-accidental salt poisoning are reported. The children usually presented to hospital in the first six months of life with unexplained hypernatraemia and associated
illness. Most of the children suffered repetitive poisoning before detection. The perpetrator was believed to be the mother for 10 children, the father for one, and either parent for one. Four children had serum sodium concentrations above 200 mmol/l. Seven children had incurred other fabricated illness, drug ingestion, physical abuse, or failure to thrive/ neglect. Two children died; the other 10 remained healthy in alternative care. Features are described that should lead to earlier detection of salt poisoning; the importance of checking urine sodium excretion, whenever hypernatraemia occurs, is stressed.
(Arch Dis Child 1993; 68: [448] [449] [450] [451] [452] Non-accidental poisoning is a serious form of child abuse which is becoming recognised more frequently.' 2 The usual perpetrator is the mother who commonly uses therapeutic and prescribed drugs such as laxatives, hypnotics, or anticonvulsants to make her young child ill. 3 Sometimes household products, including cooking ingredients, pest killers and horticultural agents, are given. One of the more common products used is common salt/table salt/sodium chloride."
For many of the children the non-accidental poisoning is part of Munchausen syndrome by proxy child abuse.78 During the past 15 years, nearly 300 such cases have been referred to, and studied by, the author. Altogether 20-25% of the children have incurred non-accidental poisoning as part of the factitious illness abuse. The details of 12 children who incurred salt poisoning are presented together with an analysis of the features and the investigations that may lead to earlier identification of salt poisoning. Compared with an adult a child has a relatively smaller glomerular filtration rate, but the tubular reabsorption of sodium is similar to that of adults. This limits the child's capacity to excrete excessive sodium loads, particularly if deprived ofwater. Urinary chloride excretion follows, and is similar in amount to, sodium excretion.
If the urinary sodium excretion is known it is possible to calculate the sodium intake and the amount of salt that has been given to the child:
The child can be assumed to have a glomerular filtration rate (GFR) of 120 ml/min/1-73m2 (a child under the age of 2 will have a GFR less than this). Thus an 18 month old child, with a surface area of 0-5 m2 will have a GFR of 35 ml/min. As There is no doubt that the children had been abused and were deprived of water, but in retrospect one must hypothesise that the children may have been given excess salt also. Unfortunately the authors were not able to study urine sodium output at the time (M A Holliday, personal communication).
Though two teaspoons full of salt (needed to poison an infant) does not sound such a large amount, it does cause a strong and unpleasant taste in any drink to which it is added. Some mothers ensured that it was added to drinks that were flavoured strongly with banana or other fruit flavours; nevertheless it is, as we have found, very difficult to get young children to drink fluids with a strong salt flavour. That supports the contention that most of these children will have been deprived of other drinks in order to ensure that they would drink the unpleasant salty one. Alternative means of inducing salt ingestion included putting a sachet of salt in the mouth and using a nasogastric tube (the mother was an ex-nurse). In another case it is probable that salt solution was introduced by tube into the rectum.
In the cases reported here the clinicians sought, and excluded, many alternative diagnoses before alleging salt poisoning. It was common for hypernatraemic dehydration, as a result of gastroenteritis, to be considered. Hypernatraemic dehydration, which used to be common in Europe and North America 20 or 30 years ago, was thought to be due to a combination of hypotonic stool water loss, increased evaporative water loss, limited renal conservation of water, as well as inappropriately high solute feeds.21 22 Even when hypernatraemic dehydration was a relatively common occurrence, it was exceptional for the serum sodium concentration to exceed 180 mmol/l. Moreover the hypernatraemia usually was associated with an acidosis and a raised plasma urea. The blood electrolyte values of the poisoned children reported in this paper showed disproportionately high sodium values with relatively little alteration of biocarbonate or urea. Similarly when there is excessive renal water loss in diabetes insipidus, serum creatinine and urea concentrations are raised -not just the sodium, and it is very rare for the sodium to reach a level of 180 mmol/l. For most of the poisoned children diabetes insipidus had been excluded by a water deprivation test. There have been reports of children with hypothalamic disorders and defective thirst centres who develop a chronic hyperosmolar state because of limited fluid intake. That rare condition is excluded if a child has normal thirst and if, in response to demand feeding, he/she achieves normal electrolyte values. In practice if a child presents with the isolated abnormality of a serum sodium of more than 160 mmol/l, for which there is no obvious explanation, evidence of excess sodium intake should be sought. Urine should be collected at once to establish whether an excess sodium load is being excreted; a random sample will suffice (both urine sodium concentration and the more quantitative sodium:creatinine ratio should be measured); a timed collection is the ideal. If there is high sodium excretion, then salt ingestion is the most likely cause. 
